This paper deals with the experimental testing of twin pulse tubes driven by the indigenously developed dual piston head linear compressor. This is a first of its kind pulse tube cryocooler configuration. The two identical pulse tubes are operated by the compressor with a single linear motor which generates 180 0 out of phase dual pressure waves. This configuration reduces the cost of compressor by half and doubles the cooling power. The compressor is driven at a frequency of 48 Hz using indigenously developed PWM based power supply. The design and fabrication procedure of heat exchangers are described. Various tests are dealt with in detail. The CFD simulated cool down time of the system and the experimental results of the same are also discussed.
INTRODUCTION
Simulation of Twin Pulse Tube Cooler (TPTC) and joint twin pulse tube cooler using Sage was discussed in [1] [2] [3] . Some more simulation studies of TPTC and experimental results are discussed in this paper. Developed TPTC was redesigned based on the characteristics of dual piston head linear compressor using Sage and ANSYS FLUENT software. A loading effect on the compressor was studied by varying the length of the transfer line. The observations are discussed in this paper. The practical aspects of fabrication of heat exchangers and assembly of PTC are discussed in detail along with the instrumentation developed for testing the same. 
CONCLUSIONS
• The change in dead volume affects the piston stroke length for same input electrical power to compressor, charging pressure, operating frequency and pulse tube dimensions.
• The change in piston stroke length causes change in pressure amplitude, which in turn affects the cooling power.
• Heat exchanger fabrication procedure with soldered stacked meshes was developed successfully, which has fast response time when compared to unsoldered stacked and press fitted heat exchanger.
• Lowest temperature of 85 K was achieved in simulation for 1.18 pressure ratio for 34 bar charging pressure and operating frequency of 48 Hz.
• Fabrication and assembly procedure was developed to test PTC.
• A SCADA based instrumentation was developed to record various sensor readings and monitor the health of the system. • The lowest no load temperatures experimentally achieved at the cold heat exchanger of second TPTC was 92.4 K in two hours. • Two RTDs were used in four wire configuration for temperature measurement. One RTD was mounted on the outer edge of solid copper of heat exchanger. Whereas, other RTD was mounted at the center of mesh. RTDs wire was connected to NI-DAQ system via feedthrough.
TPTC DIMENSION & BOUNDARY CONDITION
• Heater wires of heat exchangers were soldered with the feedthrough wires.
• Heat exchanger was mounted using the dip stick inside the cryostat.
• Top angle was sealed and vacuum was created in cryostat.
• Under high vacuum (adiabatic) condition, constant current pulse of 264 mA was supplied for 30 seconds to the heater coil to deliver 5.26 W of heat input at outer periphery of heat exchanger.
• The responses of both the RTDs were logged.
• Thereafter, cryostat was purged using helium gas to avoid ice formation during testing at low temperature. • Helium gas balloon was connected to the LHe reservoir chamber and LN 2 was filled in the outer LN 2 jacket.
• LHe reservoir chamber was filled with LN 2 . RTDs were allowed to attain stable minimum temperature.
• LN 2 was allowed to evaporate and thereafter, high vacuum was created. Due to creation of vacuum temperature in the cryostat would drop further.
• Under high vacuum (adiabatic) condition and stable minimum temperature a constant current pulse of 264 mA was supplied for 30 seconds to the heater coil to deliver 5.26 W of heat input at outer periphery of heat exchanger.
